Comparison of the acute hypotensive effects of renin inhibition, converting enzyme inhibition, and angiotensin II antagonism in rats.
The purpose of this study was to compare the acute hypotensive efficacy of different types of inhibitor of the renin-angiotensin system. A renin inhibitor (RI), CGP 44,099 A, a converting enzyme inhibitor (CEI), enalaprilat, a peptidic angiotensin II (Ang II) antagonist, [Sar1, Ile8]Ang II (P-Ang IIA), and a nonpeptidic Ang II antagonist devoid of agonistic properties, 2-butyl-4-chloro-1- ([2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl)-5- (hydroxymethyl)imidazol (NP-Ang IIA), were administered intravenously to sodium-depleted rats (SDRs), renal hypertensive rats (two-kidney, one-clip) (RHRs), and spontaneously hypertensive rats (SHRs). The four compounds were all effective in lowering blood pressure (BP) in SDRs and RHRs. The maximum hypotensive response observed within 30 min of administration was similar for all four compounds (approximately 30 mm Hg in SDRs and 60 mm Hg in RHRs). In SHRs, the P-Ang IIA induced a pressor response whereas the RI, CEI, and NP-Ang IIA lowered BP to a similar extent (approximately 15 mm Hg). Pretreatment with the CEI completely prevented the hypotensive response to RI in SHRs, and vice versa. These observations indicate that the principal mechanism by which converting enzyme inhibitors lower BP after acute administration in these rat models is by inhibition of the formation of Ang II. The pressor response to the P-Ang IIA in SHRs is probably a consequence of its partial agonistic properties. Renin inhibitors and nonpeptidic Ang II antagonists, devoid of agonistic properties, promise to be effective antihypertensive agents similar to the CEIs.